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(57) ABSTRACT

The invention relates to a transfer unit for analysis devices,
containing a tube-shaped assembly which can be heated by an
clectric heater 1n a programmed manner, a tube (6) which 1s
arranged 1n the sample chamber (18) and into which the end
ol a gas chromatographic separating column can be nserted
at the end of said tube, and means for introducing carrier gas
into the tube (6), said transfer unit being characterized in that
a temperature sensor (8) 1s arranged 1n the ring chamber (5)
between the inner wall of the assembly and the evaporator
tube (6). The transfer unit can be a sample introduction device
for a gas chromatograph having a sample itroduction head
(18), and the assembly can be a sample introduction chamber
in which an evaporator tube 1s provided, wherein the end of a
gas chromatographic separating column can be inserted into
the end facing away from the sample introduction head (18).

16 Claims, 1 Drawing Sheet
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1
TRANSFER UNIT FOR ANALYSIS DEVICES

TECHNICAL FIELD

The 1nvention relates to a transier unit for analytic instru-
ments, comprising a tubular, cartridge-type assembly group
in the form of a sampling chamber adapted to be heated by an
electric heater according to a program, a liner inside said
tubular assembly group adapted to receive the end of a gas
chromatographic separating column at 1ts end, and means for
inserting carrier gas into the tube.

In particular, a transfer unit for analytic instruments in the
present case 1s here understood to be sample inlets for
example for gas chromatography, heated cooling traps and
transfer lines for fluids.

PRIOR ART

Sampling chambers are, for example, known from a pub-
lication by Schomburg “Probenaufgabe in der Kapillarg-
aschromatographie” in the DE journal “LABO Kennziifer
Fachzeitschrift fiir Labortechnik™, Edition July 1983, pages
37 to 46 and DE 34 48 091 C3.

For mtroducing a liquid sample 1n a gas chromatograph
usually the sample 1s dissolved 1n a solvent 1n order to obtain
suitable amounts. The dissolved sample 1s mjected with an
injection needle through a sampling head with a septum or a
heated valve 1nto the carrier gas flow. The carrier gas flow
carries the sample and the solvent through a liner. The liner,
which normally consists of glass, sits 1n a sampling chamber
heated by a heater. In the publication in LABO this heater 1s
an air heater, where the air 1s heated by a heating coail.

In DE 34 48 091 C3 the sampling chamber 1s a tube sur-
rounded by a heating coil. The liner sits in the middle of the
tube shaped sampling chamber. An annular space 1s formed
between the liner and the sampling chamber. The sampling,
chamber and thereby the liner are adapted to be heated
according to a program. In “split”’-operation, at first the
highly volatile solvent 1s evaporated. This evaporated solvent
flows through the liner and the annular space and 1s removed
through the split outlet. Subsequently, the sample 1tself 1s
evaporated by a “ballistic” heating to higher temperatures. A
separating column, preferably a capillary column requiring
and processing only small amounts of sample, extends nto
the end of the liner opposite to the inlet with its inlet end. The
sample 1s carried by the carrier gas into the separating col-
umn. The separating column 1s heated according to a tem-
perature program. As a larger volume of sample gas 1s gen-
erated 1n the liner a focusing of the sample 1s effected at the
inlet of the separating column. The temperature of the sepa-
rating column 1s maintained low at first. This causes a small
carrier velocity of all components of the sample 1n the sepa-
rating column. A plug of sample gas 1s formed at the mlet of
the separating column. Upon increasing temperature in the
separating column the differences of volatility of the various
sample components become more apparent and cause differ-
ent carrier velocities and thereby a resolution of the sample 1n
peaks which separately appear at the outlet of the separating
column.

The temperature 1n the liner should be as uniform as pos-
sible along the length of the liner. It should follow the desired
program as exactly as possible and with as little delay as
possible. This also requires an exact measurement of the
temperature. These conditions are not or not suiliciently ful-
f1lled with the described prior art. The heating with hot air, as
shown 1n the publication LABO 1s slow. The same applies for
the heating according to DE 34 48 091 C3. In the latter
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2

publication a relatively rough heating coil heats the massive
sampling chamber causing a temperature compensation and

ensuring a relatively constant temperature along its length.
The constant temperature 1s traded for thermal inactivity.
None of the cited documents deals with the temperature mea-
surement or temperature control.

EP 12 627772 A2 discloses a temperature controlled 1njec-
tor for gas chromatographs with a injector tube which 1s
arranged 1n a cooled receiving tube. This receiving tube con-
s1sts of well conducting material which 1s electrically 1solated
towards the outside. The temperature sensor of the assembly
1s on the outside.

WO 97/10888 discloses a packed pre-column heated by
means of a heating coil. The heating coil 1s arranged between
two quartz tubes which are held 1n their position by caps. A
temperature sensor not described 1n detail can be arranged
between the pre-column and the 1nner quartz tube.

DISCLOSURE OF THE INVENTION

It 1s an object of the invention to provide a sample 1nlet of
the above mentioned kind 1n such a way that the precise
application of a given temperature program in the liner 1s
ensured.

According to the invention, this object 1s achieved by an
assembly according to claim 1. In particular, this object 1s
achieved in that the transfer unit 1s a sample inlet for gas
chromatographs with a sampling head and the assembly
group 1s a sampling chamber having a liner therein, wherein
its end opposite to the sampling head 1s adapted to receive the
end of a gas chromatographic separating column. A tempera-
ture sensor, for example a thermocouple, measures the tem-
perature directly at the liner thereby achieving that the mea-
sured value of the control mechanism 1s measured with a
higher accuracy. It 1s advantageous if the liner i1s provided
with a recess receiving the temperature sensor 1n close heat
conducting contact with the outer wall of the liner. The mea-
sured temperature then corresponds even better to the tem-
perature of the sample and carrier gas. Furthermore the width
of the annular space can be kept small thereby achieving a
better and quicker heat transfer to the liner.

Preferably, the assembly group has a cylindrical inner tube
having the heater 1n the form of a heating coil wound thereon,
and an outer tube mounted around said heating co1l and which
1s tightly connected to the inner tube and the heating coil by a
diameter reducing method. The assembly group with the
heater consists of an mner tube and an outer tube which may
have a relatively small thickness and thereby, a small thermal
capacity, and wherein the heating coil can be tightly fixed.
The assembly group with an inner and an outer tube and the
heating coil in-between can be installed in one unit on an
injector tube mounted around the sample chamber.

Alternatively, the heater can be tightly fixed to the sample
chamber or be integrated therein.

Preferably, the wires of the heating coil are pressed flat
during the application of the diameter reducing method 1n
such a way that they have a plane contact with the inner tube.
A better plane contact between the wires and the inner tube 1s
ensured and thereby an improved heat transier.

Furthermore, it 1s advantageous, 1f the inner tube consists
of a material having a high thermal conductivity, such as
brass. The outer tube and the 1njector tube preferably consist
of a material having a small thermal conductivity, such as
stainless steel.

Thereby, the temperature compensation in the brass layer 1s
elfected 1 a longitudinal direction. This 1s enabled by the
thermal resistance of the stainless steel layer 1n a radial direc-
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tion. Heat will prefer to flow 1n a longitudinal direction inside
the brass material rather than immediately 1n a radial direc-
tion through stainless steel. However, as the layers are rela-
tively thin having a small thermal capacity this procedure will
not cause any considerable delay. It 1s also possible to use
materials with good conductivity also. The small mass will
cause a quick heat compensation.

The outer tube of the sample chamber preferably consists
of a material having a small thermal conductivity such as
stainless steel. Thereby, the heat loss towards the outside 1s
reduced.

In a further modification of the invention, cooling medium
1s used for temperature control which tlows through the space
between the heating coil. Contrary to prior art devices, the
sensor 1s not wound together with the heating coil, whereby a
continuous space 1s generated which may be used for cooling
medium. Preferably, the connection 1s heated by the heater.

Further modifications of the invention are subject matter of
the sub claims. An embodiment of the invention 1s described
below 1n greater detail with reference to the accompanying,
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a longitudinal cross section of a sampling inlet for
a gas chromatograph.

FIG. 2 schematically shows a cross section through the
sample chamber and the liner of the sampling inlet of FIG. 1.

DESCRIPTION OF THE EMBODIMENT

In FIG. 1, numeral 18 denotes a sampling head. The sam-
pling head 18 i1s provided with a central inlet channel 23
closed by a septum 19. For introducing a liquid sample which
1s dissolved in a highly volatile solvent, the septum 19 1is
punctured by an 1njection needle of a syringe (not shown).
The 1njection needle 1s introduced through the inlet channel
23 1nto a central glass liner 6. The sample with the solvent 1s
discharged 1n this liner. Carrier gas 1s mserted into the inlet
channel through a connection.

The liner 6 1s heated according to a program. The liner 6
coaxially sits in a tube-shaped assembly group. The assembly
group 1s provided with an inner tube 3 and an outer tube 1. A
heating coil 2 1s held between the inner tube 3 and the outer
tube 1. The heating coil 2 1s bifilar wound around the inner
tube 3. The outer tube 1 1s positioned on the inner tube 3 with
the heating coil 2 and tightly fixed to the mner tube 3 and the
heating coil 2 by a diameter reducing method. This diameter
reducing method can be shrinking but also hammering, press-
ing or pulling. In such a way a cartridge-type body 1s gener-
ated wherein the heating coil 1s integrated.

With the diameter reducing method, the wire of the heating
coil 2 1s flattened as 1s indicated 1n FIG. 1. Thereby a plane
contact 1s established between the inner tube 3 and the wire of
the heating coil 2 and thereby the heat transfer 1s improved.

The inner tube 3 consists of a matenial with a good thermal
conductivity, such as brass. The outer tube consists of a mate-
rial with a low thermal conductivity, such as stainless steel.
The assembly group 1s positioned on an 1njector tube 4 made
of stainless steel. The liner 6 1s arranged inside the 1njector
tube 4.

An annular space 5 1s formed between the 1njector tube 4
and the liner 6. A split connection 11 for removing evaporated
solvent 1s connected to the annular space 3 near the inlet side
end of the assembly group. The interior of the liner 6 is
connected to the annular space 3 through its open outlet side
end. An adapter 22 1s provided at the outlet side end of the
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assembly group. The adapter 22 keeps the inlet end of a
capillary column 24 coaxially to the liner 6 1n such a way that
the inlet end of the capillary column 24 extends into the outlet
end of the liner 6.

The assembly group extends beyond the split connection
11 and the adapter 22, respectively, with the end 1 of the heat
coil 2. The heat heating coil 2 1s wound with larger distances
in the middle section than 1n the ranges towards the ends as 1t
1s known from the prior art, 1n order to account for the
increased heating power of the heat dissipation towards the
ends 26 and 27 and to obtain a constant temperature over the
entire length of the assembly. Furthermore, the wires of the
heating coil have a larger diameter at the ends 1 than in the
middle section 25. Thereby, the heating power 1n the ends
extending over the split outlet 11 1s reduced. The full heating
power serves for heating the adapter 22 and a column con-
nection nut 9.

A temperature sensor 8 1s present in the annular space 5
between the liner 6 and the assembly group. Preferably, the
temperature sensor 8 1s a coated thermocouple of the Ther-
mocoax®-type. The liner 6 has a longitudinal recess on one
side accommodating the temperature sensor 8 1n tight thermal
contact with the outer wall of the liner 6.

A cooling medium may be itroduced through a connec-
tion 29 1into the space 28 between the bifilar coil of the heating
coil 2 for cooling, 1f necessary.

The described assembly can be used also for thermal des-
orption 1n addition to sampling 1n gas chromatography. In this
case a thermal desorption tube 1s used instead of a glass liner.
The assembly can also be used for headspace.

The invention claimed 1s:

1. Transier unit for analytic instruments, comprising

a tubular, cartridge-type assembly group 1n the form of a

sampling chamber with an inner wall,

an electric heater for heating said assembly group accord-

ing to a program,

a gas chromatographic separating column having two ends,

a liner 1inside said sampling chamber adapted to receive one

of said ends of said gas chromatographic separating
column, said liner designed 1n such a way that an annular
space with an open outlet end 1s formed between said
inner wall of said sampling chamber and said liner, and
wherein said liner has an outside and an inside, said
inside connected to said annular space through said open
outlet end,

means for inserting carrier gas into the liner,

wherein a temperature sensor 1s arranged 1n said annular

space,

wherein, said assembly group has a cylindrical inner tube

and said heater has the form of a heating coi1l wound on
said cylindrical inner tube, and

wherein said assembly group has an outer tube mounted

around said heating coil which 1s tightly connected to
said inner tube and said heating coil by a diameter reduc-
ing method.

2. Transter unit according to claim 1, wherein said transfer
unit 1s a sample 1nlet for gas chromatographs with a sampling
head, said sample chamber of said transfer unit having two
ends, wherein one of said ends 1s opposite to the sampling
head and said end opposite to said sampling head 1s adapted to
receive an end of said gas chromatographic separating col-
umn.

3. Transfer umt according to claim 2, wherein a split con-
nection 1s provided for removing evaporated solvent.

4. Transter unit according to claim 3, wherein said assem-
bly group extends beyond the range of the split connection
with an end of said heating coil.
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5. Transter unit according to claim 4, wherein said heating,
coil has wires, and said wires of said heating co1l have a larger
diameter at their ends than 1n their middle portion.

6. Transier unit according to claim 2, wherein an adapter 1s
installed at said end of said sample chamber opposite to the
sampling head, wherein said adapter holds said separating
column 1n such a way that 1ts end extends into the liner.

7. Transter unit according to claim 6, wherein said assem-

bly group extends beyond the range of said adapter with the
end of 1ts said heating coil.

8. Transfer unit according to claim 1, wherein said heating,
coil has wires, said wires of said heating coil pressed tlat
during the application of said diameter reducing method 1n
such a way that they have a plane contact with the inner tube.

9. Transfer unit according to claim 1, wherein said inner
tube of said assembly group has an inner and an outer layer
with respect to the tube axis, said inner and outer layer being,
connected and wherein said mner layer has a low thermal
conductivity, and said outer layer consists of a material hav-
ing a higher thermal conductivity.

10. Transier unit according to claim 9, wherein said outer
tube of said assembly group 1s made of a material having a
low thermal conductivity.

11. Transfer unit according to claim 9, wherein said 1inner
layer having a low thermal conductivity consists of stainless
steel.

12. Transier unit according to claim 9, wherein said outer
layer having a higher thermal conductivity consists of brass.

6

13. Transier unit according to claim 1, wherein said liner
consists of glass.

14. Transfer unit according to claim 1, additionally includ-
ing means for conducting cooling medium through a space

5 between said heating coil for temperature control.
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15. Transfer unit according to claim 1, wherein said liner
consists of quartz.

16. Transfer unit for analytic instruments, comprising

a tubular, cartridge type assembly group in the form of a
sampling chamber with an inner wall,

an electric heater for heating said assembly group accord-
ing to a program,

a gas chromatographic separating column having two ends,

a liner inside said sampling chamber adapted to receive one
of said ends of said gas chromatographic separating
column, said liner designed 1n such a way that an annular
space with an open outlet end 1s formed between said
inner wall of said sampling chamber and said liner, and
wherein said liner has an outside and an 1nside, said
inside connected to said annular space through said open
outlet end,

means for inserting carrier gas into the liner,

wherein a temperature sensor 1s arranged 1n said annular
space, and

wherein said liner 1s provided with a recess receiving said
temperature sensor in close heat conducting contact with
said outside of said liner.
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